Abstract-In this paper, we introduce the principle and development of the thermal object intelligent adaptive identification software based on the operation data, and discuss the application of the genetic algorithm in system identification. We completed the design of graphics user interface with the help of GUIDE. Using the software for system identification, not only simplifies the identification process, but also can directly reflect the gap between the identification data with the experimental data. Then through a concrete example, we verify the usefulness of the software in the model identification of the thermal object, which is with good project application significance.
I. INTRODUCTION
There are a lot of control object in the actual project, whose characteristics need to be described by establishing a mathematical model. In the case of incomplete prior knowledge, we need to use identification theory to extract information from input and output data in the system and construct the system model [1] . Identification theory is on intimate terms with the practice. Because of the complex diversity of the actual model, we need a large number of experimental studies, then we may solve the practical modeling problems [2] . In this paper, our research is based on the thermal object in the power plant. Thermal object is a complex object, which is described by higher order nonlinear differential equations. In practice, the transfer function is usually used to describe the dynamic characteristics [3] . Due to the complexity of the thermal object, the mathematical model of the transfer function can't be accurately obtained. We usually use the method of system identification to obtain the important parameters to characterize the thermal object, and establish a mathematical model which can imitate its real behavior [4] . The design of GUI consists of two parts: the interface design and the preparation of the control procedures [5] . In this paper, with the help of the design tool of MATLAB GUI, we make the code with system identification function to associate with the GUI controls, and develop a thermal object intelligent adaptive identification software based on the operation data. Users do not have to write the code, as long as activate the GUI controls, and enter input and output data collected in the field, and set the relevant parameters in the software interface. Then the software can automatically identify and get an accurate system transfer function model as well as the response curve.
II. THE PRINCIPLE OF IDENTIFICATION BASED ON GENETIC

ALGORITHM
Identification uses the error between the model output and the actual output to constantly correct the model parameters, and ultimately get the optimal process model through some kind of algorithm. There are many identification methods, such as frequency response method, impulse response method, least square method, intelligent algorithms [6] . In this paper, we adopt the intelligent identification algorithm based on genetic algorithm.
According to the model analysis of the thermal process, a mathematical model of one thermal process in the vicinity of the equilibrium point is expressed as follows: 
and , respectively, are the output and input of the actual object.
The true value of the parameter:
The estimation value of the parameter:
The principle of system identification based on genetic algorithm is as shown in Figure 1 . (k)} generated by recursion according to discrete input sequence {u(k)}. When programming, we adopt the continuous function of MATLAB simulation software, "lsim", to produce y * (k). The process of model identification is to find the optimal estimation parameters * θ , and to make the following minimum objective function value:
The software is a kind of identification tools based on the thermal object. According to the input and output data from EXCEL format data files and the specified model structure, it can use intelligent identification algorithm based on genetics to identify the various parameters of the model, and give the validation curve of identification results. The software mainly consists of the following three modules:
A. The data reading module
This module is the interface between MATLAB and EXCEL file. Its function is to read the actual process data from the EXCEL file and the settings of identification parameter in the interface.
Using 'get' function to read the input data. The syntax is:
get(handles.T;PropertyName)
Where, T is an identifier of data acquisition control, handles.T is the handles of this control, PropertyName represents the name of the control properties required to be acquired.
But the data extracted by the 'get' function is string, which need to call str2double function to convert a string into numerical values. The syntax is:
Where the str is the real or complex represented by a ASCII string, this call format convert a string into a numeric value.
B. GA identification module
This module is the computing center of the package. We get the process data by the data reading module to deal with the raw data, and use MATLAB GA toolbox to identify model parameters with genetic algorithms for thermal objects.
C. The graphical user interface module
This module is the interface of user and computer interaction. It provides a desktop operating environment with friendly interface for the user.
The software has six interfaces in total, respectively as follows:
(1)Selection of data time interface The data used to identify can be produced through the step input disturbance test. So the data segment of the start-stop time of beginning and ending time for the test, as shown in figure 2. IV. APPLICATION EXAMPLES Take power plant operation data for example, we choose water spray desuperheater as the thermal object for research. The input is desuperheating water flow, while the output is the leading steam temperature (temperature after desuperheater). According to the experience, the structure mode of the object can be described as follows: 
